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Alterations in the timing and magnitude of streamflows from western 
North American hydrologic systems have been broadly reported in 
the literature [1-23]. However, there is a substantial amount of 
heterogeneity in the streamflow trends between different sites and 
over varying portions of the hydrologic record at each site, 
necessitating ongoing research efforts to better understand the 
relative impacts of natural and anthropogenic hydrometric drivers. No 
previous dedicated studies appear to have investigated temporal 
trends and patterns in climate and hydrology for the Coldwater River 
watershed (Figure 1) of south-central British Columbia, Canada, 
despite the known importance of this hydrologic system for fish 
habitat [24-27]. In particular, there are concerns in this region 
regarding late summer through autumn low flows, and the negative 
impacts such low flows can have on fish populations via the exposure 
of physical barriers to fish movement in the stream channel, in 
addition to increased stream temperatures [28,29]. 
 
As part of the current work, we examine historical trends in monthly, 
seasonal, and annual mean streamflows, as well as minimum and 
maximum monthly streamflows, at two hydrometric stations in the 
Coldwater River watershed (Table 1 and Figure 2). Streamflow data 
was obtained from the online Environment Canada/Water Survey of 
Canada database [30]. As well, we consider historical climate trends 
using a station at the discharge point of the Coldwater River 
watershed into the Nicola River at Merritt, as well as two nearby 
longer term climate stations to the north (Kamloops; 71 km northeast 
of Merritt) and south (Princeton; 74 km southeast of Merritt) of the 
study watershed (Table 2 and Figure 2). Climate data was obtained 
from the online Adjusted and Homogenized Canadian Climate Data 
(AHCCD) database of Environment Canada [31]. All climate and 
hydrometric data was used as received with the following exceptions. 
For the Merritt (1125079) climate station, the year 1919 incorrectly 
contained negative values of -10 mm for both rainfall and snowfall 
during the winter period. Corrected values of 58.3 and 17.4 mm were 
used, respectively, in the analysis. 
 
The Coldwater River watershed is about 920 km2 in size and flows 
approximately 95 km in a northeasterly directly before discharging 
into the westward flowing Nicola River at Merritt. Channel width 
varies from about 2 to 25 meters with an average slope of 
approximately 0.6% and 85 mapped tributaries at the 1:20,000 scale. 
Middle and upper reaches of the watershed are in the Interior Douglas 
Fir biogeoclimatic zone, while lower reaches are located in the 
Ponderosa Pine/Bunch Grass zone, with some regions also in the 
Mountain Spruce and Engelmann Spruce/Sub-Alpine Fir zones. Due 
to large elevation changes in the watershed (~600 masl at Merritt up 
to >2000 masl in nearby mountains), climate varies widely 
throughout the basin both in terms of temperature and precipitation. 
Long-term temperature records for upper regions of the watershed are 
not available, but average annual precipitation is believed to range 
from about 300 mm/year at Merritt up to ≥1000 mm/year in the 
source highlands [32]. 
 
The discharge from the Coldwater River into the Nicola River 
(watershed area=7230 km2, average annual flow=26.7 m3/s [33]) 
flows downstream to the confluence with the Thompson River 
(watershed area=55,400 km2, average annual flow=750 m3/s [34]), 
which subsequently discharges into the Fraser River (watershed 
area=233,100 km2, average annual flow=3540 m3/s [34]; ranked as 
the 51st largest river in the world by discharge and the 106th largest 
river by length) and into the Pacific Ocean at Vancouver. Potential 
bank erosion in the Coldwater River watershed is ranked as moderate 
to high. Approximately 5% of the landmass is non-forested, ~5% is 
recently logged, ~30% has been historically logged, ~60% is old-
growth forest, ~1% is farmland with a low animal density (~3 
units/km2), and the population density is ~6 humans/km2 [33] (Figure 
3). 
 
The upstream Coldwater River near Brookmere (08LG048) station is 
classified as a natural hydrologic system with a gross drainage area 
(GDA) of 316 km2. The downstream station Coldwater River at 
Merritt (08LG010) is classified as a regulated system with a GDA of 
917 km2. Record lengths vary from 43 (08LG048) to 38 (08LG010) 
years (the period from 1995 through 2005 lacks a complete 
hydrometric record at 08LG010, and was therefore excluded from the 
analysis). The historical records for all three climate stations were 
joined in the AHCCD database, with record lengths ranging from 39 
(mean daily temperature), 41 (mean daily min./max. temperature), 76 
(total precipitation), to 77 (rain and snow) years at Merritt (1125079), 
from 97 (rain and total precipitation), 98 (snow), to 99 (temperature) 
years at Kamloops (1163780), and 90 (mean daily temperature), 91 
(mean daily max. temperature), 92 (mean daily min. temperature), to 
96 (precipitation) years at Princeton (1126510). 
 
Statistical analyses of streamflow and climate data were conducted 
using the nonparametric Mann-Kendall test for the trend and the 
nonparametric Sen’s method for the magnitude of the trend [35-39]. 
Summaries of the long term mean values for annual and seasonal 
climate variables at the three climate stations over their respective 
historical records are provided in Table 3. Details of the non-
parametric Mann-Kendall test statistics for historical temporal trends 
in streamflows and climate variables are given in Tables S1 through 
S9 in the Supplementary Materials. An overall summary of 
significant hydrologic and climatic trends and their direction are 
provided in Tables 4 and 5, respectively. Mean monthly streamflows, 
as well as mean monthly minimum and maximum flows, at each 
station over their respective available hydrometric records are shown 
in Figure 4. Figures 5 and 6 show the mean, minimum, and maximum 
monthly amounts of precipitation and the monthly mean of mean 
daily, daily minimum, and daily maximum temperatures, 
respectively. 
 
All three climate stations have similar long term precipitation 
characteristics (Table 3). Princeton receives modestly higher average 
precipitation than Merritt and Kamloops, likely due to its higher 
elevation (700 masl vs. 345 masl [Kamloops] and 609 masl [Merritt]) 
N
at
ur
e 
Pr
ec
ed
in
gs
 : 
do
i:1
0.
10
38
/n
pr
e.
20
12
.6
78
5.
1 
: P
os
te
d 
15
 J
an
 2
01
2
2 
Preprint submitted to Nature Precedings 
and closer proximity to the southeast-northwest trending Coast 
Mountain range. Average temperatures reflect elevation influences 
(Kamloops < Merritt < Princeton; lower sites are warmer) rather than 
north-south effects (Princeton < Merritt < Kamloops; the 
southernmost site at Princeton would be expected to be warmest 
absent elevation differences). Kamloops also has a nearby lake 
(Kamloops Lake) that helps moderate temperatures. 
 
Both hydrometric sites on the Coldwater River display snowmelt 
dominated annual hydrographs (Figure 4). Flows increase rapidly 
between March and May to annual maxima in May, generally decline 
slightly from May to June, and then decline rapidly to reach late 
summer/early autumn minima. As expected due to an increasing 
contribution area, average, minimum, and maximum mean monthly 
and monthly minimum/maximum flows increase in moving 
downstream from stn. 08LG048 to 08LG010 during all months. A 
much reduced flow maxima occurs during November at both stations, 
likely from common snowmelt/rain-on-snow events after the early 
winter snowfalls when temperatures are typically at or above 
freezing. 
 
Mean flows are increasing over time during April and November at 
the upstream Coldwater River near Brookmere (08LG048) site with 
no other significant trends on a monthly or annual basis (Table 4). In 
contrast, significantly declining mean streamflows are occurring at 
the downstream Coldwater River at Merritt (08LG010) site during the 
summertime months of June, July, and August, as well as during 
October and on an annual basis. Minimum monthly streamflows are 
declining over time during August at Brookmere and during July and 
August at Merritt. Maximum streamflows are also declining during 
June at both sites. Monthly maximum flows are increasing over time 
during November and December at the upstream Brookmere site. 
 
Total precipitation is approximately evenly distributed throughout the 
year at all three climate stations, and is dominated by snowfall during 
the winter and rainfall during the summer, transitioning between 
these precipitation types during the spring and autumn (Figure 5). 
Substantial temporal trends in precipitation are taking place at Merritt 
and Kamloops, driven entirely by increasing rainfall throughout the 
year (Table 5). Monthly rainfall is increasing over time during May, 
June, July, October, and November, as well as on an annual basis and 
during spring, summer, and autumn at Merritt. Similarly, monthly 
rainfall is increasing over time during January, February, March, 
July, September, and December, as well as on an annual basis and 
during winter, spring, and autumn at Kamloops. In contrast, rainfall is 
increasing during January, on an annual basis, and during summer at 
Princeton. 
 
There are no trends in snowfall throughout the year at Merritt. 
Snowfall is declining at Kamloops during February, on an annual 
basis, and during winter. Snowfall is increasing during April at 
Princeton; no other snowfall trends are evident at this site. The net 
effect of the temporal changes, or lack thereof, in monthly rainfall 
and snowfall at each site results in total precipitation increasing 
during the summer period at Princeton, with no other trends in total 
precipitation at this site throughout the year on an annual basis. By 
comparison, total precipitation is increasing during May, June, July, 
October, and November, on an annual basis, and during spring, 
summer, and autumn at Merritt. Total precipitation is increasing 
during March, July, and September, on an annual basis, and during 
spring and autumn at Kamloops. Thus, both Merritt and Kamloops 
are getting wetter, driven mainly by increasing rainfall. 
 
All three stations exhibit temperature trends typical of continental 
climates, commonly ranging from overwinter extreme minima 
between -20°C and -30°C to summertime extreme maxima between 
+30°C to +40°C (Figure 6). The sites are warming considerably, 
driven primarily by increasing minimum daily temperatures (Table 
5). Mean daily temperatures are increasing during January, April, 
July, August, and September, on an annual basis, and during spring 
and summer at Merritt. Similarly, mean daily temperatures are 
increasing during January, February, March, August, and September, 
on an annual basis, and during winter, spring, and autumn at 
Kamloops. Mean daily temperatures are increasing during January, 
February, March, August, and September, on an annual basis, and 
during all four seasons at Princeton. 
 
Minimum daily temperatures are increasing during all months and 
seasons at Princeton, as well as on an annual basis. Corresponding 
increases in minimum daily temperatures are occurring during 
January, April, May, July, August, and September, on an annual 
basis, and during spring, summer, and autumn at Merritt. At 
Kamloops, minimum daily temperatures are increasing during 
January, February, March, July, August, and September, on an annual 
basis, and during winter, spring, and summer. Maximum daily 
temperatures are only increasing during January and July, on an 
annual basis, and during summer at Merritt. At Kamloops, maximum 
daily temperatures are increasing during January, February, and 
March, on an annual basis, and during winter, spring, and autumn. At 
Princeton, the corresponding increase is only during January and 
winter. 
 
The rate of temperature increase is dependent on the length of the 
historical record. At Merritt, where the first year of the temperature 
record is 1963, the annual average temperature is increasing by 
4.8°C/century. At Kamloops and Princeton, where the historical 
record employed in the current analysis extends back to 1911, 
increases in average annual temperatures are 1.4 and 1.7°C/century, 
respectively, suggesting the influence of known regional climate 
cycles such as the Pacific Decadal Oscillation and the El 
Nino/Southern Oscillation [40]. The declining temporal influence 
with increasing record length is also present in the minimum and 
maximum temperature time series, necessitating an inquiry as to 
whether any significant temperature time trends would be evident if 
historical climate records were present at these sites back to the 
early/mid-1800s. 
 
The temporal increases in rainfall and total precipitation during the 
spring, summer, and autumn periods, as well as on an annual basis, at 
Merritt, and year-round temperature increases at this site, compare 
with declining summertime and annual streamflows at the nearby 
Merritt hydrometric station on the Coldwater River. Declining 
summer flows at this site could reflect the dominance of temporally 
increasing evaporation that is offsetting increased precipitation over 
the same periods of the hydrologic year. Alternatively, increased 
water abstractions, altered regulation regimes, and/or land use 
changes in the watershed may also play significant/dominant roles. 
The relative absence of any coherent hydrological temporal patterns 
at the upstream Brookmere hydrometric station on the Coldwater 
River suggests that the net effects of warming temperatures, 
increasing precipitation, and any anthropogenic drivers over the past 
four decades are in approximate balance. 
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Figure 1. Schematic map of the Coldwater River watershed in southern British Columbia, Canada, showing locations of major municipalities, lakes, 
and rivers. 
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Figure 2. Locations of the hydrometric monitoring stations and the nearby communities of Merritt, Kamloops, and Princeton. 
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Figure 3. Representative satellite imagery showing the extent of logging activities and other anthropogenic disturbances in the Coldwater River 
watershed near Merritt, British Columbia, Canada. 
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Figure 4. Long-term monthly averages () and minimum () and maximum () values for mean monthly streamflows ((a) and (d)), minimum 
monthly streamflows ((b) and (e)), and maximum monthly streamflows ((c) and (f)) at each station over their respective available hydrometric 
records. 
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Figure 5. Long-term monthly averages () and minimum () and maximum () values for monthly rainfall ((a), (d), and (g)), monthly snowfall 
((b), (e), and (h)), and total precipitation monthly rainfall ((c), (f), and (i)) at each station over their respective available climate records. 
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Figure 6. Long-term monthly averages () and minimum () and maximum () values for the monthly mean of daily mean temperatures ((a), (d), 
and (g)), monthly mean of daily minimum temperatures ((b), (e), and (h)), and monthly mean of daily maximum temperatures ((c), (f), and (i)) at 
each station over their respective available climate records. 
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Table 1. Details of the hydrometric monitoring stations under consideration. 
Name ID Lat. (N) Long. (W) Gross drainage area (km2) Record length Regulation type 
Coldwater River near Brookmere 08LG048 49°51'20" 120°54'27" 316 1968-2010 natural 
Coldwater River at Merritt 08LG010 50°6'35" 120°48'10" 917 1962-2010 regulated 
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Table 2. Details of the climate monitoring stations under consideration. 
Name ID Lat. (N) Long. (W) Elevation (masl) Record length Stn. joined 
Merritt 1125079 50.1° 120.8° 609 1963-2010 (temp.) 
1919-2010 (precip.) 
yes 
Kamloops 1163780 50.7° 120.5° 345 1911-2010 yes 
Princeton 1126510 49.5° 120.5° 700 1911-2010 yes 
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Table 3. Summary of the long term mean values for annual and seasonal climate variables at the three climate stations in and near the Coldwater 
River watershed over the respective historical records. Values are in mm for precipitation and °C for temperature. Ranges are provided in 
parentheses. 
  Merritt Kamloops Princeton 
Annual 218.2 (98.0-383.9) 215.8 (121.0-349.1) 240.1 (112.9-389.8) 
Winter 36.2 (0.0-101.4) 16.2 (0.0-55.3) 29.6 (0.1-80.9) 
Spring 48.2 (11.4-126.1) 47.3 (15.5-104.7) 52.7 (10.7-107.7) 
Summer 69.4 (22.3-185.4) 94.4 (27.7-199.1) 87.7 (26.8-238.4) 
rainfall 
Autumn 64.8 (19.2-158.6) 57.9 (11.9-132.9) 69.8 (25.0-136.7) 
Annual 76.5 (12.1-234.3) 83.7 (28.1-250.8) 135.9 (40.0-292.5) 
Winter 55.1 (9.7-182.3) 65.8 (14.8-196.9) 98.1 (11.2-274.6) 
Spring 8.3 (0.0-66.5) 4.9 (0.0-33.1) 13.6 (0.0-67.4) 
Summer 0.0 (0.0-0.0) 0.0 (0.0-0.2) 0.0 (0.0-0.0) 
snowfall 
Autumn 13.2 (0.0-51.4) 13.0 (0.0-64.8) 23.9 (0.0-81.5) 
Annual 294.5 (140.1-456.9) 299.8 (187.2-503.7) 376.0 (211.0-613.6) 
Winter 91.5 (14.0-210.5) 82.5 (31.6-206.0) 127.7 (39.0-319.3) 
Spring 55.9 (12.9-126.5) 52.2 (17.6-105.7) 66.3 (19.6-129.1) 
Summer 69.7 (22.3-185.4) 94.4 (27.7-199.1) 87.7 (26.8-238.4) 
precipitation 
Autumn 77.8 (24.4-189.1) 70.8 (11.9-184.4) 93.7 (28.6-209.6) 
Annual 7.4 (5.7-9.2) 8.7 (6.1-11.0) 5.9 (3.5-7.9) 
Winter -3.1 (-9.9-1.4) -3.0 (-9.3-2.2) -5.4 (-10.5--1.7) 
Spring 7.8 (5.7-9.8) 9.5 (6.0-12.0) 6.5 (2.4-9.1) 
Summer 17.5 (15.4-19.7) 19.9 (17.3-22.3) 16.4 (14.3-19.4) 
mean daily 
temperature 
Autumn 7.4 (3.0-9.6) 8.6 (4.4-10.6) 6.3 (1.8-8.7) 
Annual 1.2 (-0.4-3.0) 3.1 (0.4-5.6) -0.9 (-4.1-1.5) 
Winter -7.3 (-14.8--2.3) -6.4 (-13.6--0.8) -9.9 (-16.2--4.8) 
Spring 1.0 (-0.7-2.6) 3.0 (0.0-5.5) -1.0 (-3.4-1.2) 
Summer 9.6 (8.4-11.6) 12.5 (10.0-14.9) 7.6 (4.7-10.6) 
mean daily 
minimum 
temperature 
Autumn 1.4 (-2.0-3.4) 3.4 (-0.1-5.9) -0.3 (-4.2-2.1) 
Annual 13.7 (11.8-15.6) 14.3 (11.6-16.5) 12.7 (9.6-14.5) 
Winter 1.2 (-5.0-5.1) 0.4 (-5.5-5.2) -1.0 (-5.6-2.4) 
Spring 14.5 (11.8-17.6) 15.9 (12.0-19.4) 13.9 (8.3-17.5) 
Summer 25.4 (22.5-28.2) 27.3 (23.9-30.9) 25.2 (22.0-28.4) 
mean daily  
maximum 
temperature 
Autumn 13.6 (7.9-17.0) 13.6 (8.8-16.6) 12.7 (7.1-16.3) 
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Table 4. Summary of the historical trends in mean monthly, seasonal, and annual streamflows, as well as minimum and maximum monthly 
streamflows, at various hydrometric monitoring stations in the Coldwater River watershed, British Columbia, Canada. 
 Coldwater River near Brookmere Coldwater River at Merritt 
 mean flow min. flow max. flow mean flow min. flow max. flow 
January n/sa n/s n/s n/s n/s n/s 
February n/s n/s n/s n/s n/s n/s 
March n/s n/s n/s n/s n/s n/s 
April * (+) n/s n/s n/s n/s n/s 
May n/s n/s n/s n/s n/s n/s 
June n/s n/s * (–) * (–) n/s * (–) 
July n/s n/s n/s * (–) * (–) n/s 
August n/s * (–) n/s * (–) * (–) n/s 
September n/s n/s n/s n/s n/s n/s 
October n/s n/s n/s * (–) n/s n/s 
November * (+) n/s * (+) n/s n/s n/s 
December n/s n/s * (+) n/s n/s n/s 
Annual n/s n/ab n/a * (–) n/a n/a 
a
 n/s=not significant. *=significant at α=0.05. **=significant at α=0.01. ***=significant at α=0.001. b not applicable. 
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Table 5. Summary of the historical trends in monthly, seasonal, and annual precipitation and temperatures at various climate monitoring stations in 
and near the Coldwater River watershed, British Columbia, Canada. 
 rainfall snowfall total precipitation 
 Merritt Kamloops Princeton Merritt Kamloops Princeton Merritt Kamloops Princeton 
January n/sa *** (+) * (+) n/s n/s n/s n/s n/s n/s 
February n/s *** (+) n/s n/s * (–) n/s n/s n/s n/s 
March n/s *** (+) n/s n/s n/s n/s n/s *** (+) n/s 
April n/s n/s n/s n/s n/s * (+) n/s n/s n/s 
May *** (+) n/s n/s n/s n/s n/s *** (+) n/s n/s 
June ** (+) n/s n/s n/s n/s n/s *** (+) n/s n/s 
July * (+) * (+) n/s n/s n/s n/s * (+) * (+) n/s 
August n/s n/s n/s n/s n/s n/s n/s n/s n/s 
September n/s ** (+) n/s n/s n/s n/s n/s ** (+) n/s 
October ** (+) n/s n/s n/s n/s n/s ** (+) n/s n/s 
November ** (+) n/s n/s n/s n/s n/s ** (+) n/s n/s 
December n/s ** (+) n/s n/s n/s n/s n/s n/s n/s 
Annual *** (+) *** (+) * (+) n/s ** (–) n/s *** (+) * (+) n/s 
Winter n/s *** (+) n/s n/s ** (–) n/s n/s n/s n/s 
Spring *** (+) ** (+) n/s n/s n/s n/s ** (+) ** (+) n/s 
Summer *** (+) n/s * (+) n/s n/s n/s *** (+) n/s * (+) 
Autumn *** (+) ** (+) n/s n/s n/s n/s *** (+) * (+) n/s 
 mean daily temperature minimum daily temperature maximum daily temperature 
 Merritt Kamloops Princeton Merritt Kamloops Princeton Merritt Kamloops Princeton 
January * (+) * (+) ** (+) ** (+) * (+) *** (+) * (+) ** (+) * (+) 
February n/s *** (+) ** (+) n/s ** (+) *** (+) n/s *** (+) n/s 
March n/s ** (+) ** (+) n/s * (+) *** (+) n/s *** (+) n/s 
April * (+) n/s n/s * (+) n/s *** (+) n/s n/s n/s 
May n/s n/s n/s * (+) n/s *** (+) n/s n/s n/s 
June n/s n/s n/s n/s n/s *** (+) n/s n/s n/s 
July ** (+) n/s n/s *** (+) * (+) *** (+) * (+) n/s n/s 
August * (+) * (+) ** (+) *** (+) ** (+) *** (+) n/s n/s n/s 
September * (+) * (+) ** (+) ** (+) ** (+) *** (+) n/s n/s n/s 
October n/s n/s n/s n/s n/s ** (+) n/s n/s n/s 
November n/s n/s n/s n/s n/s * (+) n/s n/s n/s 
December n/s n/s n/s n/s n/s * (+) n/s n/s n/s 
Annual *** (+) *** (+) *** (+) *** (+) *** (+) *** (+) ** (+) *** (+) n/s 
Winter n/s *** (+) *** (+) n/s *** (+) *** (+) n/s *** (+) * (+) 
Spring * (+) * (+) * (+) * (+) * (+) *** (+) n/s * (+) n/s 
Summer ** (+) n/s ** (+) *** (+) *** (+) *** (+) * (+) n/s n/s 
Autumn n/s * (+) * (+) * (+) n/s *** (+) n/s * (+) n/s 
a
 n/s=not significant. *=significant at α=0.05. **=significant at α=0.01. ***=significant at α=0.001. 
 
N
at
ur
e 
Pr
ec
ed
in
gs
 : 
do
i:1
0.
10
38
/n
pr
e.
20
12
.6
78
5.
1 
: P
os
te
d 
15
 J
an
 2
01
2
15 
Preprint submitted to Nature Precedings 
Supplementary Materials 
 
Hydrologic and climate trends for the Coldwater River watershed 
in south-central British Columbia, Canada 
 
Sierra Rayne a,* and Kaya Forest b 
 
a
 Chemologica Research, PO Box 74, 318 Rose Street, Mortlach, Saskatchewan, Canada, S0H 3E0 
b
 Department of Environmental Engineering, Saskatchewan Institute of Applied Science and Technology, Palliser Campus, PO Box 1420, 600 6th 
Avenue NW, Moose Jaw, Saskatchewan, Canada, S6H 4R4 
 
*
 Corresponding author. Tel.: +1 306 690 0573. E-mail address: rayne.sierra@gmail.com (S. Rayne). 
N
at
ur
e 
Pr
ec
ed
in
gs
 : 
do
i:1
0.
10
38
/n
pr
e.
20
12
.6
78
5.
1 
: P
os
te
d 
15
 J
an
 2
01
2
16 
Preprint submitted to Nature Precedings 
Table S1. Summary of non-parametric Mann-Kendall test statistics for historical temporal trends in mean monthly and annual streamflows at 
hydrometric stations in the Coldwater River watershed, British Columbia, Canada. Values are in m3/s/year (Q) and m3/s (B). 
     Mann-Kendall trend Sen's slope estimate 
Time series First year Last Year n Test Za Significanceb Qc Qmin,95d Qmax,95e Bf B min,95g B max,95h 
Coldwater River near Brookmere (08LG048) 
January 1968 2010 43 1.89 n/s 0.021 -0.001 0.048 1.30 1.73 0.61 
February 1968 2010 43 0.32 n/s 0.003 -0.024 0.030 1.65 2.07 1.06 
March 1968 2010 43 0.82 n/s 0.013 -0.023 0.060 1.97 2.80 1.46 
April 1968 2010 43 2.17 * 0.097 0.006 0.197 5.87 7.15 4.45 
May 1968 2010 43 -0.49 n/s -0.026 -0.197 0.152 21.64 25.33 20.18 
June 1968 2010 43 -1.58 n/s -0.218 -0.453 0.075 25.08 31.12 18.92 
July 1968 2010 43 -1.92 n/s -0.076 -0.203 0.000 6.44 9.58 5.21 
August 1968 2010 43 -1.89 n/s -0.014 -0.034 0.001 1.57 1.89 1.30 
September 1968 2010 43 -1.75 n/s -0.012 -0.025 0.001 1.26 1.56 0.96 
October 1968 2010 43 0.00 n/s 0.000 -0.022 0.033 1.98 2.33 1.34 
November 1968 2010 43 2.20 * 0.054 0.007 0.108 1.88 3.08 1.09 
December 1968 2010 43 1.93 n/s 0.026 0.000 0.052 1.06 1.82 0.65 
Annual 1968 2010 43 -0.74 n/s -0.017 -0.073 0.028 6.58 8.08 5.82 
Coldwater River at Merritt (08LG010) 
January 1962 2010 38 -0.28 n/s -0.006 -0.046 0.033 2.23 3.26 1.50 
February 1962 2010 38 -1.79 n/s -0.036 -0.085 0.003 3.04 4.17 2.26 
March 1962 2010 38 0.18 n/s 0.004 -0.040 0.063 2.84 3.68 2.05 
April 1962 2010 38 1.27 n/s 0.116 -0.047 0.260 8.17 11.05 6.08 
May 1962 2010 38 -0.83 n/s -0.090 -0.297 0.110 29.08 34.88 25.46 
June 1962 2010 38 -2.18 * -0.316 -0.603 -0.035 31.34 38.21 24.78 
July 1962 2010 38 -2.04 * -0.095 -0.223 -0.006 7.56 10.63 5.93 
August 1962 2010 38 -2.09 * -0.020 -0.045 -0.001 1.63 2.28 1.30 
September 1962 2010 38 -1.37 n/s -0.011 -0.026 0.006 1.16 1.51 0.86 
October 1962 2010 38 -1.96 * -0.028 -0.058 0.000 2.66 3.19 2.10 
November 1962 2010 38 0.13 n/s 0.006 -0.055 0.070 3.45 4.61 2.15 
December 1962 2010 38 -0.57 n/s -0.017 -0.085 0.038 2.98 4.13 1.52 
Annual 1962 2010 38 -1.96 * -0.052 -0.119 0.000 8.74 9.99 7.65 
a
 The absolute value of the test statistic (Z) is compared to the standard normal cumulative distribution to define if there is a trend or not at the 
selected level α of significance. A positive (negative) value of Z indicates an upward (downward) trend. b The smallest significance level α with 
which the test shows that the null hypothesis of no trend should be rejected. n/s=not significant. *=significant at α=0.05. **=significant at α=0.01. 
***=significant at α=0.001. c The Sen's estimate for the true slope of the linear trend. d The lower limit of the 95% confidence interval of Q (α= 0.05). 
e
 The upper limit of the 95% confidence interval of Q (α= 0.05). f Estimate of the constant B in the equation f(Year)=Q×(Year-First Year)+B for a 
linear trend. g Estimate of the constant Bmin,95 in the equation f(Year)=Qmin,95*(Year-First Year)+Bmin,95 for 95% confidence level of a linear trend. h 
Estimate of the constant Bmax,95 in the equation f(Year)=Qmax,95*(Year-First Year)+Bmax,95 for 95% confidence level of a linear trend. 
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Table S2. Summary of non-parametric Mann-Kendall test statistics for historical temporal trends in monthly minimum streamflows at hydrometric 
stations in the Coldwater River watershed, British Columbia, Canada. Values are in m3/s/year (Q) and m3/s (B). 
     Mann-Kendall trend Sen's slope estimate 
Time series First year Last Year n Test Za Significanceb Qc Qmin,95d Qmax,95e Bf B min,95g B max,95h 
Coldwater River near Brookmere (08LG048) 
January 1968 2010 43 0.93 n/s 0.006 -0.006 0.019 0.71 0.96 0.47 
February 1968 2010 43 0.12 n/s 0.001 -0.019 0.020 1.06 1.53 0.63 
March 1968 2010 43 0.05 n/s 0.000 -0.019 0.019 1.34 1.70 0.95 
April 1968 2010 43 0.87 n/s 0.018 -0.022 0.064 2.25 3.25 1.57 
May 1968 2010 43 -0.22 n/s -0.017 -0.113 0.110 9.61 11.88 7.07 
June 1968 2010 43 -1.28 n/s -0.080 -0.257 0.066 9.74 14.76 7.63 
July 1968 2010 43 -1.81 n/s -0.026 -0.062 0.002 2.50 3.40 1.74 
August 1968 2010 43 -2.06 * -0.008 -0.016 -0.001 0.88 1.07 0.74 
September 1968 2010 43 -1.45 n/s -0.004 -0.012 0.001 0.73 0.85 0.63 
October 1968 2010 43 -1.48 n/s -0.007 -0.016 0.002 0.91 1.08 0.69 
November 1968 2010 43 0.64 n/s 0.006 -0.012 0.025 1.18 1.36 0.88 
December 1968 2010 43 1.58 n/s 0.010 -0.003 0.026 0.79 1.00 0.49 
Coldwater River at Merritt (08LG010) 
January 1962 2010 38 -1.21 n/s -0.011 -0.033 0.007 1.48 2.03 1.13 
February 1962 2010 38 -1.94 n/s -0.026 -0.054 0.000 2.04 2.59 1.56 
March 1962 2010 38 -0.18 n/s -0.002 -0.029 0.033 1.86 2.37 1.45 
April 1962 2010 38 -0.29 n/s -0.007 -0.063 0.071 3.84 4.94 2.81 
May 1962 2010 38 -0.28 n/s -0.017 -0.149 0.116 11.68 15.06 8.38 
June 1962 2010 38 -1.82 n/s -0.125 -0.282 0.020 11.95 16.74 9.80 
July 1962 2010 38 -2.05 * -0.028 -0.072 -0.001 2.84 3.87 1.98 
August 1962 2010 38 -2.16 * -0.012 -0.028 -0.001 0.98 1.37 0.69 
September 1962 2010 38 -1.32 n/s -0.006 -0.015 0.004 0.69 0.88 0.47 
October 1962 2010 38 -1.06 n/s -0.005 -0.018 0.004 0.82 1.17 0.58 
November 1962 2010 38 -1.03 n/s -0.009 -0.031 0.008 1.65 1.97 1.27 
December 1962 2010 38 -1.74 n/s -0.019 -0.044 0.004 1.69 2.09 1.19 
a
 The absolute value of the test statistic (Z) is compared to the standard normal cumulative distribution to define if there is a trend or not at the 
selected level α of significance. A positive (negative) value of Z indicates an upward (downward) trend. b The smallest significance level α with 
which the test shows that the null hypothesis of no trend should be rejected. n/s=not significant. *=significant at α=0.05. **=significant at α=0.01. 
***=significant at α=0.001. c The Sen's estimate for the true slope of the linear trend. d The lower limit of the 95% confidence interval of Q (α= 0.05). 
e
 The upper limit of the 95% confidence interval of Q (α= 0.05). f Estimate of the constant B in the equation f(Year)=Q×(Year-First Year)+B for a 
linear trend. g Estimate of the constant Bmin,95 in the equation f(Year)=Qmin,95*(Year-First Year)+Bmin,95 for 95% confidence level of a linear trend. h 
Estimate of the constant Bmax,95 in the equation f(Year)=Qmax,95*(Year-First Year)+Bmax,95 for 95% confidence level of a linear trend. 
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Table S3. Summary of non-parametric Mann-Kendall test statistics for historical temporal trends in monthly maximum streamflows at hydrometric 
stations in the Coldwater River watershed, British Columbia, Canada. Values are in m3/s/year (Q) and m3/s (B). 
     Mann-Kendall trend Sen's slope estimate 
Time series First year Last Year n Test Za Significanceb Qc Qmin,95d Qmax,95e Bf B min,95g B max,95h 
Coldwater River near Brookmere (08LG048) 
January 1968 2010 43 1.37 n/s 0.036 -0.018 0.091 1.75 3.10 0.71 
February 1968 2010 43 0.19 n/s 0.002 -0.048 0.044 2.43 3.60 1.52 
March 1968 2010 43 1.21 n/s 0.050 -0.023 0.160 2.93 4.38 1.31 
April 1968 2010 43 1.67 n/s 0.233 -0.038 0.478 15.60 21.78 10.28 
May 1968 2010 43 -0.03 n/s -0.013 -0.401 0.439 49.00 57.13 43.79 
June 1968 2010 43 -2.05 * -0.467 -0.940 -0.050 50.43 60.22 41.79 
July 1968 2010 43 -1.69 n/s -0.149 -0.386 0.023 12.06 19.64 8.95 
August 1968 2010 43 -1.55 n/s -0.024 -0.069 0.008 2.80 3.55 2.13 
September 1968 2010 43 -1.64 n/s -0.029 -0.066 0.010 2.56 3.42 1.79 
October 1968 2010 43 0.83 n/s 0.047 -0.059 0.191 4.25 6.47 1.77 
November 1968 2010 43 2.02 * 0.187 0.004 0.359 6.44 9.01 2.06 
December 1968 2010 43 2.41 * 0.047 0.013 0.118 1.61 2.21 0.86 
Coldwater River at Merritt (08LG010) 
January 1962 2010 38 -0.14 n/s -0.007 -0.099 0.078 4.11 5.75 2.38 
February 1962 2010 38 -1.74 n/s -0.058 -0.134 0.008 4.83 6.52 3.35 
March 1962 2010 38 -0.14 n/s -0.005 -0.078 0.133 4.82 5.97 3.40 
April 1962 2010 38 1.04 n/s 0.200 -0.123 0.641 21.35 27.13 12.36 
May 1962 2010 38 -1.38 n/s -0.322 -0.781 0.135 66.42 73.14 59.21 
June 1962 2010 38 -2.49 * -0.694 -1.223 -0.145 62.02 73.23 48.87 
July 1962 2010 38 -1.87 n/s -0.169 -0.524 0.005 15.93 24.48 11.96 
August 1962 2010 38 -1.95 n/s -0.037 -0.080 0.000 3.08 4.03 2.51 
September 1962 2010 38 -0.59 n/s -0.013 -0.048 0.023 1.91 2.86 1.32 
October 1962 2010 38 -1.82 n/s -0.109 -0.278 0.006 8.62 11.44 4.96 
November 1962 2010 38 0.43 n/s 0.040 -0.193 0.300 7.57 13.21 3.85 
December 1962 2010 38 -0.05 n/s -0.010 -0.126 0.091 4.64 7.34 2.26 
a
 The absolute value of the test statistic (Z) is compared to the standard normal cumulative distribution to define if there is a trend or not at the 
selected level α of significance. A positive (negative) value of Z indicates an upward (downward) trend. b The smallest significance level α with 
which the test shows that the null hypothesis of no trend should be rejected. n/s=not significant. *=significant at α=0.05. **=significant at α=0.01. 
***=significant at α=0.001. c The Sen's estimate for the true slope of the linear trend. d The lower limit of the 95% confidence interval of Q (α= 0.05). 
e
 The upper limit of the 95% confidence interval of Q (α= 0.05). f Estimate of the constant B in the equation f(Year)=Q×(Year-First Year)+B for a 
linear trend. g Estimate of the constant Bmin,95 in the equation f(Year)=Qmin,95*(Year-First Year)+Bmin,95 for 95% confidence level of a linear trend. h 
Estimate of the constant Bmax,95 in the equation f(Year)=Qmax,95*(Year-First Year)+Bmax,95 for 95% confidence level of a linear trend. 
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Table S4. Summary of non-parametric Mann-Kendall test statistics for historical temporal trends in monthly, seasonal, and annual rainfall at the 
Merritt (1125079), Kamloops (1163780), and Princeton (1126510) climate stations in and near the Coldwater River watershed, British Columbia, 
Canada. Values are in mm/year (Q) and mm (B). 
     Mann-Kendall trend Sen's slope estimate 
Time series First year Last Year n Test Za Significanceb Qc Qmin,95d Qmax,95e Bf B min,95g B max,95h 
Merritt (1125079) 
January 1919 2010 77 1.22 n/s 0.032 -0.020 0.109 6.88 9.64 2.46 
February 1919 2010 77 1.62 n/s 0.030 0.000 0.089 4.96 6.10 1.63 
March 1919 2010 77 1.41 n/s 0.041 -0.018 0.097 6.80 10.88 4.89 
April 1919 2010 77 0.37 n/s 0.014 -0.059 0.082 10.42 14.49 7.86 
May 1919 2010 77 3.54 *** 0.216 0.091 0.361 9.46 14.89 6.32 
June 1919 2010 77 3.25 ** 0.189 0.076 0.314 15.09 21.65 13.08 
July 1919 2010 77 2.11 * 0.118 0.009 0.230 9.38 14.06 5.16 
August 1919 2010 77 0.49 n/s 0.027 -0.085 0.139 16.32 22.43 11.02 
September 1919 2010 77 1.57 n/s 0.075 -0.012 0.204 15.63 18.02 10.83 
October 1919 2010 77 3.11 ** 0.153 0.059 0.280 12.12 15.45 8.31 
November 1919 2010 77 2.82 ** 0.153 0.046 0.258 11.53 16.30 7.19 
December 1919 2010 77 -0.44 n/s -0.019 -0.133 0.062 11.10 18.39 8.88 
Annual 1919 2010 77 4.54 *** 1.130 0.651 1.659 162.12 180.45 143.70 
Winter 1919 2010 77 0.09 n/s 0.006 -0.179 0.197 35.21 45.52 25.75 
Spring 1919 2010 77 3.73 *** 0.340 0.169 0.486 32.62 36.65 24.03 
Summer 1919 2010 77 3.48 *** 0.380 0.187 0.621 43.86 53.95 33.47 
Autumn 1919 2010 77 4.18 *** 0.408 0.236 0.604 42.57 52.09 32.46 
Kamloops (1163780) 
January 1911 2010 97 4.42 *** 0.032 0.015 0.060 0.30 0.88 -0.60 
February 1911 2010 97 3.47 *** 0.049 0.020 0.075 1.25 2.94 0.10 
March 1911 2010 97 3.80 *** 0.082 0.038 0.122 3.30 5.53 1.47 
April 1911 2010 97 0.47 n/s 0.013 -0.039 0.069 10.90 13.31 8.24 
May 1911 2010 97 1.52 n/s 0.079 -0.015 0.175 18.12 23.47 14.28 
June 1911 2010 97 1.46 n/s 0.113 -0.050 0.261 28.27 38.05 19.35 
July 1911 2010 97 2.09 * 0.116 0.005 0.242 17.68 22.79 12.84 
August 1911 2010 97 -0.68 n/s -0.037 -0.158 0.078 25.47 31.22 20.85 
September 1911 2010 97 2.62 ** 0.149 0.032 0.271 15.40 19.48 11.09 
October 1911 2010 97 0.78 n/s 0.027 -0.049 0.110 16.29 20.07 12.00 
November 1911 2010 97 1.84 n/s 0.050 -0.003 0.100 9.55 12.11 8.00 
December 1911 2010 97 2.80 ** 0.054 0.013 0.096 2.07 4.50 0.88 
Annual 1911 2010 97 4.51 *** 0.910 0.549 1.301 169.47 184.09 144.45 
Winter 1911 2010 97 4.48 *** 0.176 0.103 0.248 5.16 9.19 2.62 
Spring 1911 2010 97 3.15 ** 0.216 0.079 0.339 34.94 39.90 29.19 
Summer 1911 2010 97 1.49 n/s 0.200 -0.069 0.457 81.60 94.72 69.38 
Autumn 1911 2010 97 2.90 ** 0.258 0.089 0.433 42.77 48.94 37.38 
Princeton (1126510) 
January 1911 2010 96 1.96 * 0.033 0.000 0.087 3.62 5.35 0.94 
February 1911 2010 96 0.48 n/s 0.005 -0.027 0.039 4.30 5.88 2.57 
March 1911 2010 96 0.83 n/s 0.017 -0.029 0.050 6.99 9.42 5.20 
April 1911 2010 96 0.79 n/s 0.028 -0.042 0.097 11.43 14.83 8.62 
May 1911 2010 96 1.21 n/s 0.072 -0.044 0.191 20.43 26.40 14.77 
June 1911 2010 96 1.16 n/s 0.084 -0.056 0.224 27.99 35.83 22.11 
July 1911 2010 96 1.29 n/s 0.079 -0.038 0.200 17.31 25.48 11.40 
August 1911 2010 96 0.08 n/s 0.004 -0.121 0.132 21.43 28.44 16.25 
September 1911 2010 96 0.40 n/s 0.018 -0.083 0.123 20.78 25.52 15.47 
October 1911 2010 96 -0.49 n/s -0.019 -0.116 0.075 20.70 25.50 15.58 
November 1911 2010 96 1.82 n/s 0.083 -0.004 0.191 11.63 15.80 7.96 
December 1911 2010 96 0.02 n/s 0.000 -0.069 0.059 8.50 12.87 5.40 
Annual 1911 2010 96 2.34 * 0.540 0.091 0.969 212.08 235.83 194.96 
Winter 1911 2010 96 0.45 n/s 0.030 -0.119 0.182 25.48 33.09 18.49 
Spring 1911 2010 96 1.39 n/s 0.122 -0.048 0.280 47.20 53.14 40.10 
Summer 1911 2010 96 2.02 * 0.243 0.005 0.480 70.58 82.02 60.24 
Autumn 1911 2010 96 1.44 n/s 0.155 -0.055 0.377 59.94 71.44 50.88 
a
 The absolute value of the test statistic (Z) is compared to the standard normal cumulative distribution to define if there is a trend or not at the 
selected level α of significance. A positive (negative) value of Z indicates an upward (downward) trend. b The smallest significance level α with 
which the test shows that the null hypothesis of no trend should be rejected. n/s=not significant. *=significant at α=0.05. **=significant at α=0.01. 
***=significant at α=0.001. c The Sen's estimate for the true slope of the linear trend. d The lower limit of the 95% confidence interval of Q (α= 0.05). 
e
 The upper limit of the 95% confidence interval of Q (α= 0.05). f Estimate of the constant B in the equation f(Year)=Q×(Year-First Year)+B for a 
linear trend. g Estimate of the constant Bmin,95 in the equation f(Year)=Qmin,95*(Year-First Year)+Bmin,95 for 95% confidence level of a linear trend. h 
Estimate of the constant Bmax,95 in the equation f(Year)=Qmax,95*(Year-First Year)+Bmax,95 for 95% confidence level of a linear trend. 
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Table S5. Summary of non-parametric Mann-Kendall test statistics for historical temporal trends in monthly, seasonal, and annual snowfall at the 
Merritt (1125079), Kamloops (1163780), and Princeton (1126510) climate stations in and near the Coldwater River watershed, British Columbia, 
Canada. Values are in mm/year (Q) and mm (B). 
     Mann-Kendall trend Sen's slope estimate 
Time series First year Last Year n Test Za Significanceb Qc Qmin,95d Qmax,95e Bf B min,95g B max,95h 
Merritt (1125079) 
January 1919 2010 77 0.65 n/s 0.033 -0.070 0.143 14.91 18.26 9.06 
February 1919 2010 77 -0.59 n/s -0.023 -0.093 0.040 8.53 12.90 6.10 
March 1919 2010 77 -0.36 n/s -0.002 -0.032 0.016 2.63 4.08 1.94 
November 1919 2010 77 0.52 n/s 0.011 -0.041 0.075 6.09 8.35 4.15 
December 1919 2010 77 0.80 n/s 0.044 -0.070 0.159 17.35 21.09 11.28 
Annual 1919 2010 77 -0.49 n/s -0.061 -0.327 0.198 70.84 84.14 57.68 
Winter 1919 2010 77 0.39 n/s 0.030 -0.173 0.225 46.85 58.59 35.68 
Spring 1919 2010 77 -0.66 n/s -0.012 -0.063 0.023 4.76 7.71 3.01 
Autumn 1919 2010 77 -0.05 n/s 0.000 -0.087 0.071 9.70 14.33 6.71 
Kamloops (1163780) 
January 1911 2010 98 -1.79 n/s -0.102 -0.221 0.010 28.48 35.06 22.32 
February 1911 2010 98 -2.57 * -0.074 -0.148 -0.017 13.80 18.38 10.68 
March 1911 2010 98 0.08 n/s 0.000 -0.021 0.020 3.15 4.52 1.97 
November 1911 2010 98 0.66 n/s 0.014 -0.030 0.070 5.45 7.59 3.05 
December 1911 2010 98 -1.06 n/s -0.055 -0.172 0.052 24.34 29.34 18.69 
Annual 1911 2010 98 -3.05 ** -0.324 -0.541 -0.117 92.30 100.86 80.16 
Winter 1911 2010 98 -2.82 ** -0.289 -0.504 -0.081 70.87 83.66 56.72 
Spring 1911 2010 98 0.36 n/s 0.002 -0.022 0.025 3.60 4.76 1.96 
Autumn 1911 2010 98 0.11 n/s 0.001 -0.053 0.061 7.08 9.67 4.75 
Princeton (1126510) 
January 1911 2010 96 0.87 n/s 0.062 -0.070 0.203 29.29 36.17 21.12 
February 1911 2010 96 -0.53 n/s -0.024 -0.106 0.062 17.20 21.23 13.62 
March 1911 2010 96 -0.26 n/s -0.007 -0.061 0.040 7.70 10.30 5.71 
April 1911 2010 96 2.03 * 0.008 0.000 0.017 0.73 1.05 0.24 
November 1911 2010 96 0.27 n/s 0.013 -0.095 0.109 13.25 19.05 8.90 
December 1911 2010 96 0.21 n/s 0.014 -0.136 0.150 30.88 39.06 25.05 
Annual 1911 2010 96 -0.55 n/s -0.085 -0.434 0.233 132.76 150.94 116.99 
Winter 1911 2010 96 -0.30 n/s -0.042 -0.318 0.212 88.63 107.11 76.32 
Spring 1911 2010 96 -0.31 n/s -0.011 -0.076 0.050 11.38 15.50 8.08 
Autumn 1911 2010 96 -0.15 n/s -0.007 -0.131 0.097 18.63 24.93 14.13 
a
 The absolute value of the test statistic (Z) is compared to the standard normal cumulative distribution to define if there is a trend or not at the 
selected level α of significance. A positive (negative) value of Z indicates an upward (downward) trend. b The smallest significance level α with 
which the test shows that the null hypothesis of no trend should be rejected. n/s=not significant. *=significant at α=0.05. **=significant at α=0.01. 
***=significant at α=0.001. c The Sen's estimate for the true slope of the linear trend. d The lower limit of the 95% confidence interval of Q (α= 0.05). 
e
 The upper limit of the 95% confidence interval of Q (α= 0.05). f Estimate of the constant B in the equation f(Year)=Q×(Year-First Year)+B for a 
linear trend. g Estimate of the constant Bmin,95 in the equation f(Year)=Qmin,95*(Year-First Year)+Bmin,95 for 95% confidence level of a linear trend. h 
Estimate of the constant Bmax,95 in the equation f(Year)=Qmax,95*(Year-First Year)+Bmax,95 for 95% confidence level of a linear trend. 
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Table S6. Summary of non-parametric Mann-Kendall test statistics for historical temporal trends in monthly, seasonal, and annual total precipitation 
at the Merritt (1125079), Kamloops (1163780), and Princeton (1126510) climate stations in and near the Coldwater River watershed, British 
Columbia, Canada. Values are in mm/year (Q) and mm (B). 
     Mann-Kendall trend Sen's slope estimate 
Time series First year Last Year n Test Za Significanceb Qc Qmin,95d Qmax,95e Bf B min,95g B max,95h 
Merritt (1125079) 
January 1920 2010 76 1.07 n/s 0.080 -0.068 0.200 27.27 34.84 20.50 
February 1920 2010 76 -0.60 n/s -0.029 -0.165 0.087 20.64 27.56 14.48 
March 1920 2010 76 0.63 n/s 0.026 -0.052 0.116 14.57 18.78 9.49 
April 1920 2010 76 0.34 n/s 0.012 -0.061 0.087 12.27 16.30 8.71 
May 1920 2010 76 3.59 *** 0.229 0.100 0.382 9.96 14.65 5.52 
June 1920 2010 76 3.39 *** 0.202 0.087 0.329 14.94 20.72 12.40 
July 1920 2010 76 2.19 * 0.124 0.013 0.245 9.04 13.88 4.28 
August 1920 2010 76 0.18 n/s 0.013 -0.097 0.127 17.20 22.96 11.76 
September 1920 2010 76 1.29 n/s 0.068 -0.031 0.200 16.01 19.22 11.00 
October 1920 2010 76 2.89 ** 0.155 0.041 0.294 14.27 16.91 10.30 
November 1920 2010 76 2.72 ** 0.223 0.067 0.390 18.86 25.88 12.76 
December 1920 2010 76 -0.30 n/s -0.021 -0.210 0.131 34.65 46.27 29.18 
Annual 1920 2010 76 4.13 *** 1.225 0.639 1.814 234.16 261.58 215.14 
Winter 1920 2010 76 -0.32 n/s -0.046 -0.345 0.266 88.45 103.22 74.90 
Spring 1920 2010 76 3.07 ** 0.320 0.132 0.525 40.33 50.66 31.86 
Summer 1920 2010 76 3.36 *** 0.382 0.185 0.627 43.48 54.18 33.81 
Autumn 1920 2010 76 3.88 *** 0.473 0.245 0.723 54.44 67.33 42.04 
Kamloops (1163780) 
January 1911 2010 97 -0.82 n/s -0.041 -0.156 0.066 29.93 36.84 24.90 
February 1911 2010 97 -0.74 n/s -0.028 -0.101 0.043 16.24 21.21 12.74 
March 1911 2010 97 3.37 *** 0.087 0.039 0.136 8.58 10.91 5.69 
April 1911 2010 97 0.60 n/s 0.016 -0.037 0.073 11.08 13.80 8.38 
May 1911 2010 97 1.51 n/s 0.080 -0.014 0.175 18.05 23.57 14.26 
June 1911 2010 97 1.46 n/s 0.113 -0.050 0.261 28.24 38.05 19.35 
July 1911 2010 97 2.09 * 0.116 0.006 0.242 17.68 22.78 12.84 
August 1911 2010 97 -0.68 n/s -0.037 -0.158 0.078 25.47 31.22 20.85 
September 1911 2010 97 2.58 ** 0.148 0.031 0.270 15.44 19.73 11.10 
October 1911 2010 97 0.54 n/s 0.019 -0.059 0.105 17.13 20.76 12.53 
November 1911 2010 97 1.66 n/s 0.082 -0.011 0.179 19.02 22.23 14.64 
December 1911 2010 97 0.24 n/s 0.016 -0.118 0.143 30.93 37.16 22.05 
Annual 1911 2010 97 2.33 * 0.525 0.078 0.975 269.76 292.13 251.50 
Winter 1911 2010 97 -0.98 n/s -0.106 -0.319 0.107 79.17 92.30 69.76 
Spring 1911 2010 97 2.86 ** 0.193 0.054 0.331 41.97 48.02 36.75 
Summer 1911 2010 97 1.49 n/s 0.200 -0.066 0.457 81.60 94.65 69.58 
Autumn 1911 2010 97 2.37 * 0.258 0.046 0.445 55.28 62.80 49.45 
Princeton (1126510) 
January 1911 2010 96 1.62 n/s 0.120 -0.032 0.274 36.23 43.84 28.75 
February 1911 2010 96 -0.46 n/s -0.025 -0.129 0.079 25.29 30.17 21.36 
March 1911 2010 96 0.13 n/s 0.004 -0.061 0.073 16.97 21.00 13.05 
April 1911 2010 96 0.66 n/s 0.028 -0.050 0.105 14.18 18.53 10.34 
May 1911 2010 96 1.02 n/s 0.067 -0.062 0.180 20.78 28.07 15.81 
June 1911 2010 96 1.16 n/s 0.084 -0.056 0.224 27.99 35.83 22.11 
July 1911 2010 96 1.29 n/s 0.079 -0.038 0.200 17.31 25.48 11.40 
August 1911 2010 96 0.08 n/s 0.004 -0.121 0.132 21.43 28.44 16.25 
September 1911 2010 96 0.40 n/s 0.018 -0.083 0.126 20.77 25.51 15.35 
October 1911 2010 96 -0.55 n/s -0.034 -0.142 0.079 24.10 29.55 18.18 
November 1911 2010 96 0.89 n/s 0.085 -0.087 0.268 31.02 39.85 24.29 
December 1911 2010 96 0.00 n/s 0.000 -0.182 0.182 43.50 55.50 34.83 
Annual 1911 2010 96 1.44 n/s 0.440 -0.143 1.007 356.73 381.01 328.22 
Winter 1911 2010 96 -0.06 n/s -0.010 -0.322 0.329 120.13 134.86 107.43 
Spring 1911 2010 96 1.02 n/s 0.100 -0.099 0.299 60.50 68.37 48.77 
Summer 1911 2010 96 2.02 * 0.243 0.005 0.480 70.58 82.02 60.24 
Autumn 1911 2010 96 0.77 n/s 0.110 -0.175 0.388 79.98 98.48 67.78 
a
 The absolute value of the test statistic (Z) is compared to the standard normal cumulative distribution to define if there is a trend or not at the 
selected level α of significance. A positive (negative) value of Z indicates an upward (downward) trend. b The smallest significance level α with 
which the test shows that the null hypothesis of no trend should be rejected. n/s=not significant. *=significant at α=0.05. **=significant at α=0.01. 
***=significant at α=0.001. c The Sen's estimate for the true slope of the linear trend. d The lower limit of the 95% confidence interval of Q (α= 0.05). 
e
 The upper limit of the 95% confidence interval of Q (α= 0.05). f Estimate of the constant B in the equation f(Year)=Q×(Year-First Year)+B for a 
linear trend. g Estimate of the constant Bmin,95 in the equation f(Year)=Qmin,95*(Year-First Year)+Bmin,95 for 95% confidence level of a linear trend. h 
Estimate of the constant Bmax,95 in the equation f(Year)=Qmax,95*(Year-First Year)+Bmax,95 for 95% confidence level of a linear trend. 
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Table S7. Summary of non-parametric Mann-Kendall test statistics for historical temporal trends in monthly, seasonal, and annual monthly means of 
daily mean temperatures at the Merritt (1125079), Kamloops (1163780), and Princeton (1126510) climate stations in and near the Coldwater River 
watershed, British Columbia, Canada. Values are in °C/year (Q) and °C (B). 
     Mann-Kendall trend Sen's slope estimate 
Time series First year Last Year n Test Za Significanceb Qc Qmin,95d Qmax,95e Bf B min,95g B max,95h 
Merritt (1125079) 
January 1963 2010 39 2.40 * 0.136 0.028 0.248 -7.92 -5.31 -10.83 
February 1963 2010 39 0.92 n/s 0.035 -0.047 0.100 -1.56 0.31 -3.30 
March 1963 2010 39 1.44 n/s 0.036 -0.011 0.086 2.76 3.90 1.89 
April 1963 2010 39 2.28 * 0.036 0.005 0.070 6.72 7.50 6.06 
May 1963 2010 39 0.65 n/s 0.013 -0.026 0.051 11.77 12.67 10.88 
June 1963 2010 39 1.32 n/s 0.025 -0.017 0.065 14.65 15.83 13.93 
July 1963 2010 39 2.80 ** 0.061 0.023 0.100 16.83 17.77 15.90 
August 1963 2010 39 2.40 * 0.051 0.009 0.093 17.00 18.14 15.95 
September 1963 2010 39 2.24 * 0.055 0.005 0.100 12.82 13.98 11.50 
October 1963 2010 39 -0.13 n/s 0.000 -0.033 0.033 7.60 8.43 6.76 
November 1963 2010 39 1.44 n/s 0.036 -0.018 0.080 1.34 2.46 0.04 
December 1963 2010 39 1.08 n/s 0.043 -0.046 0.150 -3.94 -1.74 -6.95 
Annual 1963 2010 39 3.85 *** 0.048 0.026 0.067 6.24 6.83 5.90 
Winter 1963 2010 39 1.66 n/s 0.050 -0.010 0.133 -4.25 -2.79 -6.50 
Spring 1963 2010 39 2.04 * 0.031 0.000 0.059 7.02 7.80 6.41 
Summer 1963 2010 39 2.97 ** 0.037 0.017 0.064 16.66 16.97 15.99 
Autumn 1963 2010 39 1.58 n/s 0.029 -0.007 0.059 6.83 7.81 6.23 
Kamloops (1163780) 
January 1911 2010 99 2.55 * 0.037 0.009 0.066 -6.25 -4.70 -8.18 
February 1911 2010 99 3.34 *** 0.039 0.017 0.063 -2.97 -1.68 -3.96 
March 1911 2010 99 3.16 ** 0.021 0.008 0.034 3.37 4.10 2.69 
April 1911 2010 99 0.54 n/s 0.002 -0.007 0.013 9.43 10.10 8.87 
May 1911 2010 99 0.44 n/s 0.002 -0.008 0.011 14.42 14.78 14.01 
June 1911 2010 99 0.65 n/s 0.003 -0.006 0.013 17.72 18.29 17.31 
July 1911 2010 99 0.98 n/s 0.005 -0.005 0.015 21.11 21.60 20.47 
August 1911 2010 99 2.24 * 0.011 0.001 0.020 19.84 20.20 19.34 
September 1911 2010 99 2.27 * 0.013 0.002 0.023 14.39 14.81 14.08 
October 1911 2010 99 0.08 n/s 0.000 -0.008 0.010 8.70 9.12 8.01 
November 1911 2010 99 1.10 n/s 0.009 -0.007 0.025 1.82 2.58 0.83 
December 1911 2010 99 1.02 n/s 0.010 -0.010 0.029 -2.57 -1.65 -3.48 
Annual 1911 2010 99 3.96 *** 0.014 0.007 0.020 8.00 8.35 7.68 
Winter 1911 2010 99 3.39 *** 0.032 0.014 0.051 -4.14 -3.19 -5.35 
Spring 1911 2010 99 2.06 * 0.008 0.000 0.016 8.98 9.40 8.60 
Summer 1911 2010 99 1.70 n/s 0.005 0.000 0.011 19.61 19.80 19.36 
Autumn 1911 2010 99 2.20 * 0.008 0.000 0.015 8.25 8.70 7.91 
Princeton (1126510) 
January 1911 2010 90 3.11 ** 0.038 0.015 0.063 -8.89 -7.75 -10.09 
February 1911 2010 90 3.17 ** 0.032 0.012 0.050 -4.55 -3.51 -5.45 
March 1911 2010 90 2.75 ** 0.020 0.006 0.034 1.05 1.58 0.28 
April 1911 2010 90 0.99 n/s 0.005 -0.005 0.016 6.34 6.94 5.85 
May 1911 2010 90 1.12 n/s 0.006 -0.005 0.017 10.59 11.08 10.13 
June 1911 2010 90 1.43 n/s 0.007 -0.003 0.017 13.89 14.43 13.43 
July 1911 2010 90 1.83 n/s 0.009 0.000 0.019 17.11 17.55 16.60 
August 1911 2010 90 2.74 ** 0.014 0.004 0.024 16.62 16.94 16.09 
September 1911 2010 90 2.61 ** 0.016 0.004 0.028 12.09 12.69 11.60 
October 1911 2010 90 1.08 n/s 0.004 -0.003 0.013 6.28 6.81 5.89 
November 1911 2010 90 1.45 n/s 0.012 -0.005 0.026 -0.71 -0.03 -1.45 
December 1911 2010 90 1.59 n/s 0.017 -0.004 0.036 -6.05 -5.01 -7.19 
Annual 1911 2010 90 4.70 *** 0.017 0.010 0.023 5.12 5.46 4.74 
Winter 1911 2010 90 3.75 *** 0.030 0.016 0.044 -6.63 -6.05 -7.36 
Spring 1911 2010 90 2.43 * 0.011 0.002 0.020 5.86 6.35 5.45 
Summer 1911 2010 90 3.13 ** 0.010 0.004 0.017 15.88 16.18 15.64 
Autumn 1911 2010 90 2.48 * 0.009 0.002 0.017 5.88 6.24 5.53 
a
 The absolute value of the test statistic (Z) is compared to the standard normal cumulative distribution to define if there is a trend or not at the 
selected level α of significance. A positive (negative) value of Z indicates an upward (downward) trend. b The smallest significance level α with 
which the test shows that the null hypothesis of no trend should be rejected. n/s=not significant. *=significant at α=0.05. **=significant at α=0.01. 
***=significant at α=0.001. c The Sen's estimate for the true slope of the linear trend. d The lower limit of the 95% confidence interval of Q (α= 0.05). 
e
 The upper limit of the 95% confidence interval of Q (α= 0.05). f Estimate of the constant B in the equation f(Year)=Q×(Year-First Year)+B for a 
linear trend. g Estimate of the constant Bmin,95 in the equation f(Year)=Qmin,95*(Year-First Year)+Bmin,95 for 95% confidence level of a linear trend. h 
Estimate of the constant Bmax,95 in the equation f(Year)=Qmax,95*(Year-First Year)+Bmax,95 for 95% confidence level of a linear trend. 
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Table S8. Summary of non-parametric Mann-Kendall test statistics for historical temporal trends in monthly, seasonal, and annual monthly means of 
daily minimum temperatures at the Merritt (1125079), Kamloops (1163780), and Princeton (1126510) climate stations in and near the Coldwater 
River watershed, British Columbia, Canada. Values are in °C/year (Q) and °C (B). 
     Mann-Kendall trend Sen's slope estimate 
Time series First year Last Year n Test Za Significanceb Qc Qmin,95d Qmax,95e Bf B min,95g B max,95h 
Merritt (1125079) 
January 1963 2010 41 2.64 ** 0.141 0.038 0.267 -12.20 -9.93 -15.18 
February 1963 2010 41 0.78 n/s 0.031 -0.049 0.108 -6.10 -4.00 -8.83 
March 1963 2010 41 1.86 n/s 0.036 0.000 0.075 -3.12 -2.40 -4.23 
April 1963 2010 41 2.07 * 0.026 0.000 0.058 0.16 1.00 -0.67 
May 1963 2010 41 2.13 * 0.029 0.000 0.063 4.23 4.80 3.16 
June 1963 2010 41 1.42 n/s 0.019 -0.008 0.042 7.90 8.77 7.28 
July 1963 2010 41 4.20 *** 0.054 0.032 0.080 8.95 9.59 8.50 
August 1963 2010 41 3.41 *** 0.047 0.025 0.074 8.71 9.23 8.14 
September 1963 2010 41 2.94 ** 0.045 0.015 0.083 4.83 5.83 3.73 
October 1963 2010 41 1.08 n/s 0.016 -0.014 0.050 0.79 1.59 -0.10 
November 1963 2010 41 1.62 n/s 0.041 -0.017 0.100 -3.22 -1.82 -5.10 
December 1963 2010 41 0.84 n/s 0.043 -0.046 0.131 -7.71 -5.59 -9.97 
Annual 1963 2010 41 3.91 *** 0.046 0.027 0.069 0.14 0.46 -0.61 
Winter 1963 2010 41 1.73 n/s 0.059 -0.006 0.136 -8.84 -7.01 -10.93 
Spring 1963 2010 41 2.43 * 0.031 0.007 0.054 0.32 0.81 -0.28 
Summer 1963 2010 41 5.02 *** 0.035 0.022 0.050 8.63 8.99 8.30 
Autumn 1963 2010 41 2.50 * 0.033 0.007 0.061 0.67 1.42 -0.11 
Kamloops (1163780) 
January 1911 2010 99 2.41 * 0.039 0.007 0.069 -9.51 -7.94 -11.34 
February 1911 2010 99 3.10 ** 0.040 0.015 0.065 -7.02 -5.69 -8.27 
March 1911 2010 99 2.05 * 0.013 0.000 0.026 -1.81 -1.20 -2.51 
April 1911 2010 99 0.78 n/s 0.004 -0.006 0.013 2.71 3.31 2.14 
May 1911 2010 99 0.75 n/s 0.003 -0.005 0.011 7.27 7.63 6.84 
June 1911 2010 99 1.32 n/s 0.006 -0.002 0.014 10.92 11.23 10.54 
July 1911 2010 99 2.44 * 0.010 0.002 0.019 12.91 13.29 12.48 
August 1911 2010 99 2.97 ** 0.013 0.004 0.020 12.01 12.39 11.70 
September 1911 2010 99 2.60 ** 0.011 0.003 0.019 7.77 8.14 7.42 
October 1911 2010 99 0.22 n/s 0.000 -0.008 0.011 3.50 3.92 2.94 
November 1911 2010 99 0.76 n/s 0.006 -0.010 0.024 -1.50 -0.73 -2.51 
December 1911 2010 99 0.98 n/s 0.011 -0.011 0.032 -5.28 -4.45 -6.45 
Annual 1911 2010 99 3.68 *** 0.014 0.007 0.021 2.56 2.86 2.05 
Winter 1911 2010 99 3.29 *** 0.033 0.016 0.053 -7.60 -6.69 -8.87 
Spring 1911 2010 99 2.02 * 0.008 0.000 0.016 2.57 3.10 2.08 
Summer 1911 2010 99 3.42 *** 0.009 0.004 0.016 12.10 12.41 11.68 
Autumn 1911 2010 99 1.37 n/s 0.005 -0.002 0.013 3.30 3.60 2.84 
Princeton (1126510) 
January 1911 2010 92 3.83 *** 0.057 0.030 0.087 -14.11 -12.54 -15.28 
February 1911 2010 92 3.91 *** 0.047 0.025 0.071 -10.74 -9.53 -11.93 
March 1911 2010 92 4.16 *** 0.027 0.015 0.039 -5.76 -5.20 -6.33 
April 1911 2010 92 3.91 *** 0.018 0.009 0.027 -1.87 -1.37 -2.35 
May 1911 2010 92 5.48 *** 0.024 0.016 0.033 1.56 1.92 1.25 
June 1911 2010 92 5.68 *** 0.025 0.018 0.033 5.15 5.45 4.78 
July 1911 2010 92 6.72 *** 0.028 0.020 0.036 6.98 7.40 6.65 
August 1911 2010 92 6.38 *** 0.030 0.021 0.038 6.52 6.84 6.05 
September 1911 2010 92 4.81 *** 0.024 0.015 0.033 2.99 3.46 2.42 
October 1911 2010 92 2.95 ** 0.016 0.005 0.026 -1.03 -0.46 -1.57 
November 1911 2010 92 2.06 * 0.019 0.000 0.035 -5.15 -4.40 -5.94 
December 1911 2010 92 2.29 * 0.029 0.005 0.052 -10.20 -9.09 -11.59 
Annual 1911 2010 92 7.63 *** 0.031 0.024 0.036 -2.39 -2.00 -2.65 
Winter 1911 2010 92 4.60 *** 0.044 0.027 0.063 -11.79 -10.66 -12.73 
Spring 1911 2010 92 5.69 *** 0.025 0.017 0.032 -2.23 -1.80 -2.50 
Summer 1911 2010 92 7.99 *** 0.029 0.024 0.035 6.13 6.40 5.92 
Autumn 1911 2010 92 4.62 *** 0.019 0.011 0.027 -1.10 -0.60 -1.57 
a
 The absolute value of the test statistic (Z) is compared to the standard normal cumulative distribution to define if there is a trend or not at the 
selected level α of significance. A positive (negative) value of Z indicates an upward (downward) trend. b The smallest significance level α with 
which the test shows that the null hypothesis of no trend should be rejected. n/s=not significant. *=significant at α=0.05. **=significant at α=0.01. 
***=significant at α=0.001. c The Sen's estimate for the true slope of the linear trend. d The lower limit of the 95% confidence interval of Q (α= 0.05). 
e
 The upper limit of the 95% confidence interval of Q (α= 0.05). f Estimate of the constant B in the equation f(Year)=Q×(Year-First Year)+B for a 
linear trend. g Estimate of the constant Bmin,95 in the equation f(Year)=Qmin,95*(Year-First Year)+Bmin,95 for 95% confidence level of a linear trend. h 
Estimate of the constant Bmax,95 in the equation f(Year)=Qmax,95*(Year-First Year)+Bmax,95 for 95% confidence level of a linear trend. 
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Table S9. Summary of non-parametric Mann-Kendall test statistics for historical temporal trends in monthly, seasonal, and annual monthly means of 
daily maximum temperatures at the Merritt (1125079), Kamloops (1163780), and Princeton (1126510) climate stations in and near the Coldwater 
River watershed, British Columbia, Canada. Values are in °C/year (Q) and °C (B). 
     Mann-Kendall trend Sen's slope estimate 
Time series First year Last Year n Test Za Significanceb Qc Qmin,95d Qmax,95e Bf B min,95g B max,95h 
Merritt (1125079) 
January 1963 2010 41 2.51 * 0.118 0.032 0.222 -3.22 -1.11 -6.24 
February 1963 2010 41 0.91 n/s 0.030 -0.035 0.100 2.70 4.88 1.20 
March 1963 2010 41 0.34 n/s 0.012 -0.043 0.071 9.17 10.53 8.03 
April 1963 2010 41 1.20 n/s 0.028 -0.014 0.072 13.80 14.84 12.91 
May 1963 2010 41 0.27 n/s 0.005 -0.043 0.055 19.28 20.22 17.84 
June 1963 2010 41 1.28 n/s 0.029 -0.017 0.079 21.49 22.92 20.52 
July 1963 2010 41 2.29 * 0.065 0.014 0.121 24.78 26.10 23.38 
August 1963 2010 41 1.42 n/s 0.040 -0.014 0.100 25.86 27.54 24.10 
September 1963 2010 41 1.42 n/s 0.047 -0.017 0.128 20.82 22.45 18.35 
October 1963 2010 41 -0.40 n/s -0.008 -0.048 0.029 13.91 14.70 12.97 
November 1963 2010 41 1.33 n/s 0.033 -0.029 0.079 5.83 6.40 4.16 
December 1963 2010 41 0.70 n/s 0.032 -0.052 0.117 0.10 1.64 -2.38 
Annual 1963 2010 41 3.28 ** 0.037 0.013 0.061 12.74 13.39 12.30 
Winter 1963 2010 41 1.87 n/s 0.043 -0.005 0.108 0.25 1.72 -1.58 
Spring 1963 2010 41 1.15 n/s 0.021 -0.017 0.050 13.91 14.80 13.20 
Summer 1963 2010 41 2.14 * 0.046 0.005 0.081 24.33 25.19 23.66 
Autumn 1963 2010 41 1.05 n/s 0.020 -0.014 0.061 13.48 14.44 12.02 
Kamloops (1163780) 
January 1911 2010 99 2.60 ** 0.034 0.008 0.061 -2.84 -1.46 -4.43 
February 1911 2010 99 3.65 *** 0.040 0.018 0.061 0.98 2.55 0.02 
March 1911 2010 99 3.35 *** 0.026 0.011 0.040 8.32 9.32 7.72 
April 1911 2010 99 0.31 n/s 0.001 -0.011 0.014 16.32 17.05 15.51 
May 1911 2010 99 0.02 n/s 0.000 -0.012 0.013 21.40 22.02 20.84 
June 1911 2010 99 0.05 n/s 0.000 -0.015 0.014 24.90 25.65 24.26 
July 1911 2010 99 0.18 n/s 0.000 -0.014 0.016 29.20 29.54 28.34 
August 1911 2010 99 1.62 n/s 0.011 -0.002 0.025 27.44 28.21 26.65 
September 1911 2010 99 1.68 n/s 0.014 -0.002 0.032 21.27 21.96 20.19 
October 1911 2010 99 0.15 n/s 0.000 -0.010 0.013 13.60 14.31 12.83 
November 1911 2010 99 1.34 n/s 0.012 -0.005 0.028 4.92 5.78 4.06 
December 1911 2010 99 1.06 n/s 0.011 -0.009 0.029 0.38 1.34 -0.59 
Annual 1911 2010 99 3.86 *** 0.014 0.007 0.021 13.56 14.01 13.20 
Winter 1911 2010 99 3.60 *** 0.032 0.014 0.049 -0.89 0.09 -1.66 
Spring 1911 2010 99 1.98 * 0.009 0.000 0.018 15.43 15.90 15.00 
Summer 1911 2010 99 0.76 n/s 0.003 -0.005 0.013 26.95 27.33 26.54 
Autumn 1911 2010 99 2.41 * 0.011 0.002 0.019 13.08 13.47 12.70 
Princeton (1126510) 
January 1911 2010 91 2.12 * 0.020 0.002 0.040 -4.06 -2.90 -4.83 
February 1911 2010 91 1.68 n/s 0.015 -0.002 0.031 1.46 2.61 0.64 
March 1911 2010 91 1.41 n/s 0.012 -0.005 0.028 7.64 8.61 7.02 
April 1911 2010 91 -0.95 n/s -0.007 -0.022 0.007 14.69 15.66 13.97 
May 1911 2010 91 -1.36 n/s -0.013 -0.029 0.005 19.51 20.20 18.91 
June 1911 2010 91 -1.68 n/s -0.012 -0.026 0.002 22.82 23.31 22.20 
July 1911 2010 91 -1.20 n/s -0.009 -0.024 0.006 27.27 27.88 26.82 
August 1911 2010 91 0.16 n/s 0.000 -0.014 0.018 26.30 27.09 25.68 
September 1911 2010 91 0.62 n/s 0.007 -0.014 0.024 21.38 22.20 20.40 
October 1911 2010 91 -1.25 n/s -0.008 -0.021 0.004 13.83 14.41 13.03 
November 1911 2010 91 0.22 n/s 0.001 -0.014 0.018 3.79 4.40 2.96 
December 1911 2010 91 0.32 n/s 0.002 -0.014 0.020 -1.92 -1.05 -2.62 
Annual 1911 2010 91 0.33 n/s 0.000 -0.005 0.008 12.70 12.96 12.34 
Winter 1911 2010 91 2.05 * 0.014 0.000 0.026 -1.48 -1.00 -2.02 
Spring 1911 2010 91 -0.55 n/s -0.003 -0.014 0.008 13.83 14.40 13.36 
Summer 1911 2010 91 -1.29 n/s -0.007 -0.017 0.003 25.58 25.97 25.17 
Autumn 1911 2010 91 -0.13 n/s 0.000 -0.011 0.010 12.80 13.26 12.50 
a
 The absolute value of the test statistic (Z) is compared to the standard normal cumulative distribution to define if there is a trend or not at the 
selected level α of significance. A positive (negative) value of Z indicates an upward (downward) trend. b The smallest significance level α with 
which the test shows that the null hypothesis of no trend should be rejected. n/s=not significant. *=significant at α=0.05. **=significant at α=0.01. 
***=significant at α=0.001. c The Sen's estimate for the true slope of the linear trend. d The lower limit of the 95% confidence interval of Q (α= 0.05). 
e
 The upper limit of the 95% confidence interval of Q (α= 0.05). f Estimate of the constant B in the equation f(Year)=Q×(Year-First Year)+B for a 
linear trend. g Estimate of the constant Bmin,95 in the equation f(Year)=Qmin,95*(Year-First Year)+Bmin,95 for 95% confidence level of a linear trend. h 
Estimate of the constant Bmax,95 in the equation f(Year)=Qmax,95*(Year-First Year)+Bmax,95 for 95% confidence level of a linear trend. 
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